565th MEETING, STIRLING 1035 that they are unlikely to be complexes between protein phosphatase-I11 and/or the il and iz inhibitors.
1975), and leucine metabolism at the stage catalysed by isovaleryl-CoA dehydrogenase (Tanaka et al., 1971 ; Billington et al., 1974) . On the basis of experiments in uitro it has been suggested that impairment of fatty acid oxidation causes a secondary inhibition of gluconeogenesis, leading to hypoglycaemia (see Sherratt & Osmundsen, 1976) . However, there have been no studies of the effects of hypgoglycin on the kinetics of glucose metabolism in viuo. Here we report studies on some kinetic parameters of glucose metabolism using procedures described by Katz et al. (1 9744. The effects of non-lethal doses of hypoglycin on the total body mass of glucose, the mass of the sampling pool, its rate of irreversible disposal, the mean transit time for glucose and the extent of recycling of glucose carbon through the Cori cycle, as defined by Katz et a/. (1974u) , were determined. The assumptions required for this approach have been discussed by Katz et al. (1974~) and include the requirement that the animals are in an approximately steady state. Animals treated with hypoglycin were given [U-14C, 2-3H]glucose between 15 and 20 h after administration of hypoglycin, when blood glucose concentrations had fallen to minimum values and before recovery ensued (Billington et al., 1976) ; these were approximately constant (2-3m~ in treated animals and 6 7 m in the controls) over the period in which blood samples were taken.
The specific radioactivity of [3H]glucose in the blood falls faster than that of [14C]-glucose. This can be due to either recycling of glucose through the Cori cycle (glucose -+ lactate e glucose), or to a 'futile cycle' in the liver where the carbon skeleton is conserved while 3H is shed (glucose .+ glucose 6-phosphate -+ fructose 6-phosphate -+ glucose 6-phosphate +glucose) (Hue & Hers, 1974; Clark et al., 1975) . However, Clark eta/. (1975) consider that only 10 % of the jHzO formed from [2-3H]glucose in the rat is due to hepatic recycling.
Administration of hypoglycin causes a 70% decrease in the mass of the sampling pool and a 75 % decrease in total body glucose ( Table 1 ). The rate of irreversible disposal of glucose (calculated from the loss of 3H) was decreased by 65 %. It has been claimed, from measurement of exhaled 14C02 after administration of ~-'*C]glucose, that hypoglycin increases the rate of oxidation of glucose in rats and mice (von Holt et al., 1966; Corredor et al., 1967) . However, these workers have not considered the size of the pool of available glucose (see Sheratt & Osmundsen, 1976) . Hypoglycin had little effect on the mean transit time of glucose (Table 1) ; this can be explained by a decrease in both the rate of irreversible disposal of glucose and in its total body mass. Recyclingofglucosecarbon, asdefined by Katzetal. (1974u), wasessentially abolished ( Table 1) . van Hoof et al. (1972) have shown a similar apparent inhibition of recycling in patients with type-1 glycogenesis, which is characterized by a genetic defect in glucose 6-phosphatase (EC 3.1.3.9). However, we do not think that our result can beexplained in terms of inhibition of glucose 6-phosphatase. Glucose synthesis from IOmM-dihydroxyacetone by isolated rat hepatocytes is not strongly inhibited by a 1 m~ concentration of the active hypoglycin metabolite, methylenecyclopropylpyruvate, whereas similar concentrations strongly inhibit gluconeogenesis from 10mM-pyruvate, -lactate
Acetyl-CoA is an obligatory activator of pyruvate carboxylase (EC 6.4.1 .l) and this activation is antagonized by some other acyl-CoA esters (Utter et al., 1964) . There is an accumulation of several species of volatile fatty acids in rat blood during hypoglycin poisoning, presumably as a result of the deacylation of accumulated acyl-CoA esters (Tanakaetal., 1972; Billingtonetal., 1976) . We haveconfirmed that theactivation of pig liver pyruvate carboxylase [prepared and assayed as described by Warren & Tipton (1974) ] by acetyl-CoA (K. = 9 . 5~~) is competitively inhibited by butyryl-CoA (4 = ~O P M ) , and by isovaleryl-CoA (50 % by 10pM-isovaleryl-CoA in the presence of 1O.u~-acetyl-CoA). Therefore an increase in the acyl-CoA/acetyl-CoA ratio in the mitochondria] matrix after the pa7tial inhibition of /?-oxidation and of leucine metabolism by hypoglycin metabolites (Osmundsen & Sherratt, 1975; Billington et al., 1976) would impair the conversion of pyruvate into oxaloacetate, and hence of gluconeogenesis from pyruvate and those precursors which first have to be converted into pyruvate, but not from precursors which enter the gluconeogenic pathway after pyruvate. The right jugular vein of albino male rats (250g) was cannulated (Popovic & Popovic, 1960) and the animals were used 4 days after operation. The animals were starved 10h before they were injected intraperitoneally with either 0 . 1 4~~N a C l or hypoglycin (100mg/kg body wt., 85 % pure, main contaminants leucine and isoleucine) and for a further 15 h before the radioactively labelled glucose was administered. During sampling the animals were maintained under light Nembutal anaesthesia and the body temperature was kept at 37°C. [2-3H]Glucose (2.5 x lo7 d.p.m.) and [U-14C]gIuco~e (6 x lo6 d.p.m.) in 0.2ml of 0.14lrr-NaCl was administered intravenously, and blood samples (0.3 ml) were withdrawn at increasing time-intervals (over 5 h) through the indwelling cannula; the blood volume was maintained by replacing samples with an equal volume of 0.14~-NaCI containing 4mg of polyvinylpyrrolidone/ml. The blood samples were treated as described by Katz et al. (1974b) and 3H and "C content of the glucose samples was estimated by twin-channel scintillation counting, and observed radioactivity was corrected for quenching. The kinetic parameters of glucose metabolism were calculated by using a computer program (H. Osmundsen, unpublished work), which by non-linear regression (Atkins, 1971) gave a fit of rH]-and [14C]-glucose-specific-radioactivityversus-time data to a multiexponential function. On the basis of the computed coefficients the program calculates the kinetic parameters by using the expressions of Katz et al. (1974~) . A biexponential function was consistently found to give the best fit to the experimental data. Values are means for five control animals and four hypoglycin-treated a I l h l d S f S.D.
